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(54) HOSE FOR FOOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flexible hose.for food that 
does not consume chlorine, is tasteless and odorless, prevents its 
inner surface from being contaminated, has a good gas barrier 
property, and sufficiently secures adhesion strength between its 
inner layer and outer layer. 

SOLUTION: The inner layer 1 is made of polyvinyliden fluoride, thus 
the inner layer does not react with chlorine in tap water thanks to 
its characteristic, and the inner surface of the inner layer 1 is 
hardly contaminated. Polyvinyliden fluoride contained in the inner 
layer 1 and the outer layer 2 provide a gas barrier property and 
j good adhesion between the inner layer 1 and the outer layer 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The food-grade hose characterized by having constituted said inner layer (1) from 
polyvinylidene fluoride, and constituting an outer layer (2) from a charge of an admixture of 
polyvinylidene fluoride and an acrylic elastomer in the food-grade hose which carried out the 
laminating of a inner layer (1) and the outer layer (2). 

[Claim 2] The food-grade hose characterized by having constituted said inner layer (1) from 

polyvinylidene fluoride, and constituting an outer layer (2) from a charge of an admixture of 

polyvinylidene fluoride, an acrylic elastomer, and an ethylene-vinylacetate copolymer in the food-grade 

hose which carried out the laminating of a inner layer (1) and the outer layer (2). 

[Claim 3] The food-grade hose according to claim 1 or 2 which carried out the laminating of the 

outermost layer (3) constituted from an olefin system elastomer, astyrene system elastomer, olefin 

system resin, an acrylic elastomer, or acrylic resin on the outside of said outer layer (2). 

[Claim 4] The food-grade hose according to claim 1 , 2, or 3 which carried out the laminating of the 

reticulated reinforcement fiber layer (4) to the outside surface of said outer layer (2) or the outermost 

layer (3), and carried out the laminating of an outer layer (2) or the outermost layer (3), and the 

protective layer (5) constituted from a resin ingredient with compatibility to the outside further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flexible food-grade hose containing the tube used 
as bevel uses, such as for example, a cup type automatic vending machine and a dispenser. In detail, it is 
related with the food-grade hose which carried out the laminating of a inner layer and the outer layer. 
[0002] 

[Description of the Prior Art] the bevel-use flexible tube which constituted the outer layer from an 
ethylene-vinylacetate copolymer (EVA) as a conventional bevel-use tube while constituting the inner 
layer from polyethylene -- or while constituting the inner layer from polyethylene, the bevel-use 
flexible tube which constituted the outer layer from a styrene system elastomer was used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it reacted with the chlorine added for 
sterilization of the polyethylene which constitutes a inner layer from ** et a\{ and such a bevel-use 
tube in tap water and chlorine was consumed for a short time, putrefaction of water was caused, the 
anti-oxidant further added in polyethylene for the improvement in workability and the chlorine in tap 
water made it the reaction, and there was a problem that a nasty smell and the different taste may 
arise. Moreover, while constituting a inner layer from polyethylene and constituting the middle class 
from an ethylene-vinylacetate copolymer (EVA), the reticulated reinforcement fiber layer which 
benefits reinforcement of the outside from polyester fiber or stainless steel fiber is twisted, and 
there is a proof-pressure tube covered with the protective layer which tears for the fiber protection 
and consists of plasticized polyvinyl chloride with strong reinforcement. However, many this proof- 
pressure tube was used as external piping of a machine, and when piped to the exterior which has a 
nasty smell like especially the upper part of a gutter, it had the case where an external nasty smell 
penetrated and drink quality was spoiled. In order to prevent this, there is a tube of a configuration of 
having added the vinyl alcohol-ethylene copolymer which was excellent in gas barrier nature as the 
middle class. However, the tube excellent in this gas barrier nature has the problem that it is not what 
solves the fault over the chlorine in said tap water. 

[0004] Among this inventions, invention according to claim 1 aims at offering the flexible food-grade 
hose which was excellent in gas barrier nature and moreover fully secured the bond strength of a inner 
layer and an outer layer while there is no consumption of chlorine and an inside cannot become dirty 
easily due to tasteless and no odor. Invention according to claim 2 aims at offering the food-grade hose 
excellent in flexible nature, excelling in gas barrier nature and fully securing the bond strength of a 
inner layer and an outer layer moreover, while there is no consumption of chlorine and an inside cannot 
become dirty easily due to tasteless and no odor, invention according to claim 3 - - the purpose of 
invention according to claim 1 or 2 in addition, external surface -- dirt -- being hard -- while a 
good appearance is acquired, it aims at offering the food-grade hose which prevented the crease of a 
hose. Invention according to claim 4 aims at offering a food-grade hose usable as a proof-pressure hose 
comparatively on condition that the high pressure in eye of invention according to claim 1 , 2, or 3 in 
addition. 
[0005] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, invention according to 
claim 1 is characterized by having constituted the inner layer from polyvinylidene fluoride and 
constituting an outer layer from a charge of an admixture of polyvinylidene fluoride and an acrylic 
elastomer among this inventions. Invention according to claim 2 is characterized by having constituted 
the inner layer from polyvinylidene fluoride and constituting an outer layer from a charge of an 
admixture of polyvinylidene fluoride, an acrylic elastomer, and an ethylene-vinylacetate copolymer. 
Invention according to claim 3 is characterized by adding the configuration which carried out the 
laminating of the outermost layer constituted from an olefin system elastomer, a styrene system 
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elastomer, olefin system resin, an acrylic elastomer, or acrylic resin in the configuration of invention 
according to claim 1 or 2 on the outside of said outer layer. Invention according to claim 4 carries out 
the laminating of the reticulated reinforcement fiber layer to the outside surface of said outer layer or 
the outermost layer at the configuration of invention according to claim 1, 2, or 3, and is further 
characterized by adding the configuration which carried out the laminating of an outer layer or the 
outermost layer, and the protective layer constituted from a resin ingredient with compatibility on the 
outside. 
[0006] 

[Function] Among this inventions, the inside of a inner layer cannot become dirty easily, invention 
according to claim 1 has gas barrier nature by the polyvinylidene fluoride moreover contained in a inner 
layer and an outer layer, and its adhesive property of a inner layer and an outer layer is good while it 
does not react with the chlorine in tap water in the property by constituting a inner layer from 
polyvinylidene fluoride. Invention of above-mentioned claim 2 has good flexible nature by constituting 
a inner layer from polyvinylidene fluoride by the ethylene-vinylacetate copolymer which an adhesive 
property with the polyvinylidene fluoride of a inner layer is good, and is further contained by the 
polyvinylidene fluoride which it does not react with the chlorine in tap water in the property, and the 
inside of a inner layer cannot become dirty easily, moreover has gas barrier nature, and is contained in 
an outer layer in an outer layer. Invention of claim 3 receives a configuration according to claim 1 or 2. 
On the outside of said outer layer Since the configuration which carried out the laminating of the 
outermost layer constituted from the olefin system resin, the acrylic elastomer, or acrylic resin which 
consists of an olefin system elastomer, a styrene system elastomer or polyethylene, polypropylene, an 
ethylene-vinylacetate copolymer, etc. was added Flexibility is added by the property of the these- 
contained elastomer, when the good appearance which is glossy with the property of the above- 
mentioned ingredient contained in the outermost layer while dirt-coming to be hard of external surface 
is acquired and an olefin system elastomer or a styrene system elastomer moreover contains. An outer 
layer, the outermost layer, and sufficient bond strength are obtained with the property of the ethylene- 
vinylacetate copolymer contained in an outer layer, and the olefin system elastomer, the styrene 
system elastomer, or olefine resin contained especially in the outermost layer can prevent exfoliation 
of an outer layer and the outermost layer certainly. In addition, although the outer layer of claim 1 is 
inferior to an adhesive property with the olefin system elastomer, the styrene system elastomer, or 
olefine resin contained in the outermost layer since it does not contain an ethylene-vinylacetate 
copolymer like claim 2, it is possible for pasting both up by carrying out co-extrusion shaping of these 
outer layers and the outermost layer. Since invention according to claim 4 added the configuration 
which carried out the laminating of the reticulated reinforcement fiber layer to the outside surface of 
said outer layer or the outermost layer, and carried out the laminating of an outer layer or the 
outermost layer, and the protective layer constituted from a resin ingredient with compatibility to the 
outside further to the configuration according to claim 1, 2, or 3, adhesion maintenance of the 
reinforcement fiber layer is carried out by the protective layer, and it has the proof-pressure engine 
performance raised by the outside surface of an outer layer or the outermost layer. 
[0007] 

[Embodiment of the Invention] The laminating of the food-grade hose A of this invention is carried out 
to three layers by carrying out co-extrusion shaping of a inner layer 1, an outer layer 2, and the 
outermost layer 3, as a laminating is carried out to a bilayer or it is shown in drawing 2 by carrying 
out co-extrusion shaping of a inner layer 1 and the outer layer 2, as shown in drawing 1 . 
[0008] The above-mentioned inner layer 1 consists of polyvinylidene fluorides (PVdF). The above- 
mentioned outer layer 2 consists of charges of an admixture which consisted of polyvinylidene fluoride 
and an acrylic elastomer, or added the ethylene-vinylacetate copolymer into the mixture of these 
polyvinylidene fluorides and an acrylic elastomer if needed. 

[0009} From the ingredient configuration mentioned above, due to the property of polyvinylidene 
fluoride that the food-grade hose A of this invention is contained in a inner layer 1 , while not reacting 
with the chlorine in tap water, dirt cannot adhere to the inside of this inner layer 1 easily. Furthermore, 
while it has gas barrier nature with the property of the polyvinylidene fluoride contained in these inner 
layers 1 and an outer layer 2 and there is little effect of the nasty smell from the outside, the adhesive 
property of a inner layer 1 and an outer layer 2 is good. Consequently, while it can remove easily even if 
the food-grade hose A of this invention does not have consumption of chlorine, dirt cannot adhere to an 
inside easily due to tasteless and no odor and it becomes dirty, and excelling in food sanitation hygine, 
it excels in gas barrier nature, and there is little effect of the nasty smell from the outside, moreover 
the bond strength of a inner layer 1 and an outer layer 2 is fully secured, and exfoliation of these inner 
layers 1 and an outer layer 2 can be prevented certainly. 

[0010] Moreover, when an ethylene-vinylacetate copolymer (EVA) is added to the above-mentioned outer 
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layer 2, flexible nature is good by the property. 

[0011] Said outermost layer 3 consists of an olefin system elastomer, a styrene system elastomer, 
olefin system resin, an acrylic elastomer, or acrylic resin. Flexibility is added by the property of the 
these-contained elastomer, when the good appearance which is glossy with the property of an olefin 
system elastomer, a styrene system elastomer, olefin system resin, an acrylic elastomer, or acrylic 
resin while dirt-coming to be hard of external surface is acquired and an olefin system elastomer or a 
styrene system elastomer moreover contains the outermost layer 3 of the food-grade hose A of this 
invention. Consequently, a crease of a hose can be prevented, while the external surface of the 
outermost layer 3 is hard dirt and a good appearance is acquired. 

[0012] Since the olefin system elastomer, the styrene system elastomer, or define resin contained 
especially in the outermost layer 3 has the ethylene-vinylacetate copolymer and compatibility which 
are included in an outer layer 2, bond strength sufficient between an outer layer 2 and the outermost 
layer 3 is obtained, and it can prevent certainly exfoliation of an outer layer 2 and the outermost layer 
3. In addition, although it is inferior to an adhesive property with the olefin system elastomer, the 
styrene system elastomer, the olefin system resin, the acrylic elastomer, or acrylic resin contained in 
the outermost layer 3 when an ethylene-vinylacetate copolymer is not contained in an outer layer 2, it 
is possible by carrying out co-extrusion shaping of these outer layers 2 and the outermost layer 3 to 
paste both up. 

[0013] For every [ the examples 1 -3 shown below about the above-mentioned food-grade hose A and the 
example 1 of a comparison, and ] two, it examines about the existence of the adhesive property between 
each class, gas barrier nature, and chlorine consumption, and the result is shown in Table 1. 
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[0015] Examples 1 and 2 consist only of the inner layer 1 and outer layer 2 which are shown in drawing 
1 , and carry out co-extrusion molding of the outer layer 2 blended at a following rate, and the inner 
layer 1 of only polyvinylidene fluoride to a bilayer. The outer layer 2 of an example 1 consisted of 
charges of an admixture of 10% of the weight of polyvinylidene fluoride, and 90% of the weight of an 
acrylic elastomer. The outer layer 2 of an example 2 consisted of charges of an admixture of 10% of the 
weight of polyvinylidene fluoride, 40% of the weight of an acrylic elastomer, and 50% of the weight of 
an ethylene-vinylacetate copolymer. 

[0016] An example 3 carries out co-extrusion molding of the inner layer 1, the outer layer 2, and the 
outermost layer 3 which are shown in drawing 2 to three layers. The example 3 constituted the inner 
layer 1 from polyvinylidene fluoride, constituted the outer layer 2 from a charge of an admixture of 
10% of the weight of polyvinylidene fluoride, 40% of the weight of an acrylic elastomer, and 50% of the 
weight of an ethylene-vinylacetate copolymer, and constituted the outermost layer 3 from an acrylic 
elastomer. 

[0017] The examples 1 and 2 of a comparison carry out co-extrusion molding of the inner layer 1 , the 
outer layer 2, and the outermost layer 3 which are shown in drawing 2 to three layers. The example 1 of 
a comparison constituted the inner layer 1 from polyvinylidene fluoride, constituted the outer layer 2 
from an ethylene-vinylacetate copolymer, and constituted the outermost layer 3 from polyethylene. The 
example 2 of a comparison constituted the inner layer 1 and the outermost layer 3 from polyethylene, 
and constituted the outer layer 2 from a styrene system elastomer. 

[0018] And the friction test was performed about the adhesive property between above-mentioned each 
class, what was in the adhesion condition good [ without a inner layer 1 , an outer layer 2, and the 
outermost layer 3 exfoliating ] was indicated to be O, and what exfoliated was indicated to be x. After 
having put in water in the food-grade hose A after sealing the edge of the food-grade hose A with the 
film of a polyvinylidene chloride and being immersed in Fanta (trademark) melon syrup for one month 
about gas barrier nature, and leaving it for 33 degree-Cx 24 hours, the test of taste was performed by 
the three-point identifying method, what the smell of the above-mentioned syrup did not penetrate on 
the food-grade hose A was indicated to be O, and the transmitted thing was indicated to be x. About the 
existence of chlorine consumption, the water of the 2 ppm level of chlorine was put in in each food- 
grade hose A, the chlorine density measurement was performed 8 hours after, what has the very few 
chlorine consumption was indicated to be O, and what has very many chlorine consumption was 
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indicated to be x. 

[0019] As a result of said trial, all, the adhesive property of a inner layer 1, an outer layer 2 and an 
outer layer 2, and the outermost layer 3 was good, it excelled in gas barrier nature, and, as for 
examples 1-3, chlorine consumption also showed very few results. Although the example 1 of a 
comparison was excellent in gas barrier nature and there was also very little chlorine consumption, the 
result inferior to the adhesive property of a inner layer 1 and an outer layer 2 was shown. Although the 
adhesive property of a inner layer 1, an outer layer 2, and the outermost layer 3 was excellent, gas 
barrier nature was inferior and, as for the example 2 of a comparison, chlorine consumption also 
showed very many results. As shown above, the adhesive property of a inner layer 1 and an outer layer 2 
and the adhesive property of an outer layer 2 and the outermost layer 3 were good, were excellent in 
gas barrier nature, and were able to use the food-grade hose A of this invention as the sanitary bevel- 
use tube with very little chlorine consumption. 

[0020] Furthermore, since co-extrusion molding of a inner layer 1 and the outer layer 2 was carried out 
or extrusion molding of a inner layer 1 , an outer layer 2, and the outermost layer 3 was carried out, in 
the case of this example, these can be easily formed in coincidence, consequently the food-grade hose 
A can be manufactured cheaply, and the cost can be reduced to it. In addition, it may not be limited to 
this, a inner layer 1 and an outer layer 2 may be formed by the shaping approaches other than co- 
extrusion molding, or a inner layer 1 , an outer layer 2, and the outermost layer 3 may be formed. 
[0021] Moreover, although it is not limited to this although the forecited example showed the case 
where the outermost layer 3 consisted of acrylic elastomers, but flexible nature is inferior, it is also 
possible to constitute the outermost layer 3 only from an olefin system elastomer, a styrene system 
elastomer, olefin system resin, or acrylic resin. 

[0022] On the other hand, it is other examples of this invention which are shown in drawing 3 , and this 
thing in the outside surface of the outer layer 2 shown in drawing 1 The laminating of the reticulated 
reinforcement fiber layer 4 is carried out to the outside surface of the outermost layer 3 shown in 
drawing 2 . Further or in the outside The configuration which carried out the laminating of an outer 
layer 2 or the outermost layer 3, and the protective layer 5 constituted from a resin ingredient with 
compatibility is the same as the example which showed the other configuration to drawing 1 and 
drawing 2 unlike the example shown in said drawing 1 and drawing 2 . 

[0023] The example of illustration shows the case where carried out the laminating of the reticulated 
reinforcement fiber layer 4 to the outside surface of the outermost layer 3, and the laminating of the 
protective layer 5 is further carried out to the outside. Here, it is constituted in the fiber 
reinforcement layer 4 by twisting metal fiber, such as for example, fiber made of synthetic resin, such 
as polyester fiber and nylon fiber, or stainless steel fiber, or the fiber formed with the other quality of 
the material reticulated. A protective layer 5 is constituted by the olefin system elastomer, the 
styrene system elastomer, the olefin system resin, the acrylic elastomer, or acrylic resin which is the 
component of the outermost layer 3 when it is the same component as the outermost outer layer 2 or 
the outermost layer 3 around which the above-mentioned fiber reinforcement layer 4 is twisted, and an 
example of illustration. 

[0024] Therefore, adhesion maintenance of the reinforcement fiber layer 4 is carried out by the 
protective layer 5, and what is shown in drawing 3 has the proof-pressure engine performance raised 
by the outside surface of an outer layer 2 or the outermost layer 3. Consequently, there is an advantage 
that the food-grade hose A can be used as a proof-pressure hose comparatively on condition that high 
pressure rather than the example shown in said drawing 1 and drawing 2 . 
[0025] 

[Effect of the Invention] As explained above, among this inventions invention according to claim 1 While 
not reacting with the chlorine in tap water in the property by constituting a inner layer from 
polyvinylidene fluoride By the polyvinylidene fluoride which the inside of a inner layer cannot become 
dirty feasily and is moreover contained in a inner layer and an outer layer, have gas barrier nature, and 
since the adhesive property of a inner layer and an outer layer is good While there is no consumption of 
chlorine and an inside cannot become dirty easily due to tasteless and no odor, the flexible food-grade 
hose which was excellent in gas barrier nature and moreover fully secured the bond strength of a inner 
layer and an outer layer can be offered. There is no consumption of a nasty smell and chlorine by the 
reaction with the chlorine in tap water, and disappearance of a bactericidal effect can be prevented. An 
inside dirt by the nasty smell and the different taste Therefore, since it is hard, it excels in food 
sanitation hygine and there is gas barrier nature further, Since the smell of syrup cannot sink in easily, 
and it does not become a problem at the time of flavor exchange, either but sufficient bond strength is 
moreover obtained while being able to prevent that an external nasty smell penetrates a hose 
component, have a bad influence on the drink in a hose, and drink quality spoils, it excels in endurance 
and can carry out cheap in cost. 
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[0026] Invention of claim 2 by constituting a inner layer from polyvinylidene fluoride By the 
polyvinylidene fluoride which it does not react with the chlorine in tap water in the property, and the 
inside of a inner layer cannot become dirty easily, moreover has gas barrier nature, and is contained in 
an outer layer With the ethylene-vinylacetate copolymer good [ with the polyvinylidene fluoride of a 
inner layer ) and contained further in an outer layer, since flexible nature is good The food-grade hose 
excellent in flexible nature can be offered excelling in gas barrier nature and fully securing the bond 
strength of a inner layer and an outer layer moreover, while there is no consumption of chlorine and an 
inside cannot become dirty easily due to tasteless and no odor. There is no consumption of a nasty 
smell and chlorine by the reaction with the chlorine in tap water, and disappearance of a bactericidal 
effect can be prevented. An inside dirt by the nasty smell and the different taste Therefore, since it is 
hard, it excels in food sanitation hygine and there is gas barrier nature further, Since the smell of syrup 
cannot sink in easily, and it does not become a problem at the time of flavor exchange, either but 
sufficient bond strength is moreover obtained while being able to prevent that an external nasty smell 
penetrates a hose component, have a bad influence on the drink in a hose, and drink quality spoils, it 
excels in endurance and can carry out cheap in cost. 

[0027] Invention of claim 3 to the effect of the invention of claims 1 or 2 with in addition, the property 
of the olefin system elastomer contained in the outermost layer, a styrene system elastomer, olefin 
system resin, an acrylic elastomer, or acrylic resin While dirt-coming to be hard of external surface, 
when a glossy good appearance is acquired and an olefin system elastomer or a styrene system 
elastomer moreover contains Since flexibility is added by the property of the these-contained 
elastomer, while external surface is hard dirt and a good appearance is acquired with it, the food-grade 
hose which prevented the crease of a hose can be offered. An outer layer, the outermost layer, and 
sufficient bond strength are obtained with the property of the ethylene-vinylacetate copolymer 
contained in an outer layer, and the olefin system elastomer, the styrene system elastomer, or olefine 
resin contained especially in the outermost layer can prevent exfoliation of an outer layer and the 
outermost layer certainly. 

[0028] Since adhesion maintenance of the reinforcement fiber layer is carried out by the protective 
layer and invention of claim 4 has the proof-pressure engine performance raised by the outside surface 
of an outer layer or the outermost layer in addition to the effect of the invention of claims 1, 2, or 3, it 
can offer a food-grade hose usable as a proof-pressure hose comparatively on condition that high 
pressure. 

[Translation done.] 
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* NOTICES* 
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precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 The food-grade hose in which one example of this invention is shown is a notching 

perspective view a part, and the case where it is the two-layer structure is shown. 

rPrawinq 21 The food-grade hose in which one example of this invention is shown is a notching 

perspective view a part, and the case where it is 3 layer structure is shown. 

[Drawing 31 some food-grade hose in which other examples of this invention are shown -- it is a 

notching perspective view. 

[Description of Notations] 

1 Inner Layer 2 Outer Layer 

3 The Outermost Layer 4 Reinforcement Fiber Layer 
5 Protective Layer 



[Translation done.] 
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x;U±t££# (EVA) rflteS0fclM4ffl7mr^-iu 
*i»ttrtB*#yx*u>r»fiW-3 4#' 

[0 00 3] 

*a**ccaB©fc«>K:»[»i3ti*«URtsi»L/r. .40 
t». H«cftiittiSi±©fc»«:ii<yx? u>*«c»jpsti 

4taHftffl<fc*aWc*©*JR4 JWSlSicLT . R£ • JT 
rtBSrtf'Jx^l^-etJtJ&U *ra««:x^U>-BtK 

tx;uita^(* (eva) r^arstitcc. -e©wj 
CcfctS&DfcsMc* xx^;Uj&iKH>x^:> ux|Mt«>6 

tts«w:©iS3«WM***«w. *<Dmmmm<D?c& 
K5i*si*«K©«i»««#y*ffcK-jn&>6tt*«ii 
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^*-7'«««©^gPiet4ur^<ftffl3n. fticm 
a*cb; »HH&jiJt#^t/?ftffAJt*iH&?Jft^ 

-tttc&ft/c tr.;l/7^a -JU- x^ U> n^f U 

iUnofcfltfiS©^*-^**. i<#>u c©#x^y 
T-tt(c«nfc^^-^B. flrE*ia*«t>©ttHRK:*tT 

4 6 ©-CB % C » 4 C » 5 MBtfft £ . 
[0 004] #f&Bj© ^ 5M48£ l fetK©^H^«. j&3ft 

■j r -tt«c®n utpbrtmtnm 4©s#3£g£+#tc 

BW4Lfc4>©-C*-5»„ f»#3S2§atS©lfeWB. IS*© 
HHfcWGc < MB* • *y»rrtiB#»trfdli»t*«:*x/< >j 
T-tt«c«no*fcrtJii«-»t©ai3iwta[S:+«-K:Mi 

OS 0 6 7 U + is ■7>l>felc®iitc&&m * -X 
T5Ci*i»iOfct>OT*4. I»3fc3f 3 f e«S©3PJ 
B. l»^qil*fcB2«cia»©»W©BWtcJnit-C. J* 

*>©-c*s„ f»5j5^4ie*s©^Hj«. nwaai. 2*/c 
«3 cce«©*w©@W«:J!io*.r. tttWnKEEO^r 

[0 00 5] 

[i$s£ss&-f £fc#©#ia:] t«aiLfcee<j**RS;-rs 

f : > 4 T JU^X 5 X h v-©il^«f*-C«fiK U/c C 

<t^#ss[4-rsfc©-c*s„ f«*^2ge$g©^« > 
sff »; 7 » ft k x >; ^> -cfllis u . Jl* * # !/ 7 * {t 

fx ju ftm^ca^tm-cMtoR o fc c 4 4 -r -s 

fe©-C*-5„ Hl3&I3£aE©ft9§tt. W*-qil*fc«2 
iBtE©HW©«RR(C, miia?l-)l©WB'Jtc. ^U7^>S 

>3MMVXBT f JWfix 7 X K 7-XB7 7 U JUWffi 
■C«aL7cfi^B«:a)B L /c«)i£?:Hl^7c C 4 4 
T*„ fS^4i3t8©^« % S»3JBB1. 2$fc«3ie 
tt©«W©aWEK:. Mnej1-IIX»«nJI©n«iB<oMtt 
©ffi^^tB^aBL. KK*©WBKB. ^JSXBfi 

[0 00 6] 

mm] *»w©7 i ia*g©^i§B. f^b?:^ 
>j7 •>{tfxyf ; >-ci«ss;-rsc4cc e t«5. ^©^-r 

*iI*4'©ffiR4JSlEU%tr»4«{C > rtB©rtiiJWti 
r>ccj;0. ^>J7-tt4Sl/. F^B4^B4©S 



C3) 

3 

x ^ u >s x 5 x h v «tf 'J x u > 
©t\ ««-»*c$*ns±3B*t»(0»tt«:«t»). it-Bfffc 
v-<D#tt(Cj;0. f&fttttfttflOSft*. tt(C*jfJ|<c 

+#&&#§i£jSE#sf#6ft. ftrntrnftmommzmkic 
«^#-r^c<b«preer*^„ iH£qi4eiiowii 

tt. M&Hl. 2gfc«3IEtS©tiJiSK:*tL.T > jiirf2fl. 

BX«SWi©^ffiKlS^iliJitf«gJi K «fc g fl» 
? ftr ItJB4tfe£Sat> 6 ft * . 

[0007] 

12i 3 Lf&B? Z> C t (C «t 9 HBKg 

'•[0008] ±fartn 1 «. sff y 7 wte- 'J ^> ( P 40 

vdF) vmnaztiz. ±ie*i-Ji2tt. xv^yitz- 
';f>i7i"j«x7Xhv-TMsn^, m> 
(i^Sfcit; or c ft h # 0 v -j it <J 7 J > £ 7 $"J ;u 

f*£SsJ]lU 0 /dg£ttf4Tl«JiE;* ft z>. 

[0009] ±mLtcmmf&frt>*mw<D-&s,m*- 
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(CfcO. *S*#©&ill£5foLfrt>4&{C. c©rt@ 
l©f»9MtC^ft*sft#U^^o HCC. C^^llRtf 

^@ 2 ic^sft 7 fttx >; ^>©itmc <fc «3 . 

tfX^yT-llSrWl/T. ftSB*>6©ft*©U«#4>fc 
1>££{C. ft)ll<iftJI2<t©&^#&« : T'*£ 0 
©*£*. #JH!©tfilB*-XAB > ttBR©?IW3&J«c < 
MB* • *«rrtffi«creft*stt*L«< . SftTtBMKc 

l»*r*-cftfiaiiWK«ti4 4*«c % r-tt 
Kfiftr. ^*>6©ltll©fB§?#4>&<. u*>4>f*jh 
1 4^112 £©g#siig£+#(ctiiG*L-c. cft6rtn 

[00 10] ifc. ±!B^ll2CCx^U>-^t'x;U 

(eva) *asaiLyt»^(cB. -?-©^mccfc 

[0 0 1 1 ] MIHft^JiSB ^-U7^>^X7Xhv 

«r f >; jurx^x h -7-xttT ? 0 hffim-effii&z ft 

Z>. *^©^ D D D ffl*-XA©fi^@3«. tU7^> 
IX7X h7-XB^?U>IX7^ h-?-XlZ*ls7 

•f >3M§tfl§x«7* 'j^x^x h-7-x«7* yjbfti 
flS©1ftticj;f) . ^®fe^ftif < &«4#K:aaRte©* 
^a« : ^^ISWI6ft. LA^ft-^^Sx^hv 
h-^-As^^ft/cJS^KB. 

cne,M«x7x h-7-©«fi±4cj;i3. m&mitt 
flnsftSo *©is*. s^3©5i-ffi^ftiit< raw 
^«*^6ft^<t*K:^-x©*Tft*B5±-C€t -5. 
[0012] 1#CC^jl3{C$3;ftS^lx-7 

X h7-XI«fU>IX7^ h7-XBtb7 ^ >^ 
Bl«. ?fJ12{C^$ft^x^U>-KKfx;l / itS^ft 
4+B^tt*i*i/cJ?). ^JS 2 <b«^)S 3 4©R8CC+#& 
If ®^SWi6ft. J1-J1 2 LWiftm 3 ©IHJgt^FgSl^fijS 
±r#So ^B2«Cx5 L lx>-^t'x;UJtS^ 

>IX7X b>^!77 hV-XBtU 

7 -/ >5fi®Bix«7 ^ u ^^x 7^h v-x«7 i> m 

[0013] ±iaft n a a ffl*-x Atcoc^r. WTfCTK-r 
nis««i 1 ~ 3 immm 1 . 2 §jiF B i©gse. 

^•©*sm^« 1 tc^-r. 

[0 0 14] 

[*1 ] 
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[ooi53 mmm i . 2 ». 01 fc^-r^ii 1 
2 Tte©fii^rie^3n/cJi-)i2 

fiS^u/cfc<Dr*s<. mmmi<D9\-m2it, 1 011% 10 
<d* y 7 v it f - y 7 s > i 9 0 afi%©r * y 7 
x \--?-(DM^nvmmLtc n^^j2©^B2«. 

1 Oll/o©^ 1 ^ -y ikZ~<) ?y £ 4 0M&%<DT f 

[0 0 1 6] ^ISfeWIStt. S2(C7S^-rtgl i^)12<t 
^J13£=JltC*ffiffll£ff$0/c&©-C&S„ HSS^3 

1 0 *i%(DnK <) 7 -y it 'J -r > <t 4 0 SS94(DT * 
UJHi5^|-7-t5 011%OxfU>-SIt- 20 

>^m.^w<om^m^'cnm l . mm 3 * r ? y ^ 
[0017] imm 1 . 2 «. m2 t,cm-?ftm 1 <t?wi 

2i^-H3^H)lic*fipW^Ufcfe©-C*S. Jttft 
mi it, nmi*#V7 ■><t¥~'J ; r>Vffif&L. w-m 
2£i^U>-it$t'-;l'**i&(*rt&&U &M-JS3 

[0018] fit, ±fSSJlP B 1©®«14ic-DUrWIHJ 30 

U 7r>$ (SfSiSSt) ^ n >->a ? :/K 1 *• MWttH 
Vtum. -~*AI*gtC Aft. 3 3*0x2 48$ 

r^SUfcfg. 3j£UKM&-Ctfctt?-X Hfcfr».». ±ia^> 

tCOUTtt. #A D a Dffl*-XArt(c2 p pnKD&f&gg 40 

©Tk^Aft. 8 imfft&eottjRttKai&tfft*. is* 

[0019] Busaswftoiis*. HtSWI 1 ~ 3 tt. ^Tti 

^fr.htc, mm i ». x/*/<y7-tt*»«rc** 

CC3(JM6**?nbfc. Jt*ft«2tt. |*mi £fl.»2£* 
3 <b©&#1±#&ftTl> 7-tt 50 



ti^^^Otfaffl^-^AB, ftJI 1 i?K12 t 

©«fttsy?n 2 <b 3 1 (Dmmt&R < . ax 
><y r-tttt&ft, ttXfliaw#«(c^a:c»ffi£n«cft 

[0 02 0 ] H(C. *HJSW©«^c«, rtd i tnm 

2**kmmm}?z>i)\ m>izi*im\ t9\-m2tmftm 
3ZWtiU8,BLtc<D-C. cti^mm^^cnm^ 

ft. ^CD*gm. 6 D a nffl*-XA?:Sffi4C^r€f. ^<D 

3* t-zi&m-ezz. fcfc. cftfcpg^^ft-r. ^fftti 

wmm \ ±ftm2t&ftM3*%m\;-c$>m,K 
[oo2i] $fc, Hu^ji*fewi-c«. mn-®3&Ti> y 

«i7^ hv-rlf^3ft^«^^L/fc*5. CftCC 

K^sft-r. ^ u+->^jH4ij^^. «$fjt3**u 

[0022] —-K. m 3 iCTjk? t»©{i. ^WOflfeCDH 
X«0 2 ic^-T S^Jl 3 ©^ffitc, «t*©M3£8£*iH 

4*»^u. Mtc-e<D^ii(c«. ftm2Xizmftm3£ 
mnEmiR^m2i l c7jkLtcmmmti l tmtj:<o. ^ 

[0023] H^j-ctt, 3<DftmmicMWDm 

a 4 * # w 6 ft s & & mkoftm 2 xam^m 3 1 
mommtn. m^m^m^at. wc9\-m3<Dmfmm 

-X«T 9 'J ^UWflfCC J: 0 «RK $ ft 5 . 
[0 02 4] fi£-?T, S3 4C^fe©«. ^®2XUS 

?f it 3 (Dftmmicffi&mmm 4 Ai«si 5 cc j: ^ 
^f3ft-cw)Ett^5:W«)p.ft^<, *©tt*. imeiaiK. 
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[0 025] > 
[»»©*&*] JSLhSWlteJ: 9 cc. #&B3©5 *>lf# 

5 1 e«©*mb. rtB£* ^ vfttf— y f r >-c^ 

rt»£*Ji£©«*Ht#a*?-C* *©•*?. 

«**tt<r«WWiffl}lWfe*tt±"C*. HH • fitt-crt 
< r AS«£fl!jtc«ti. Etc^x/< 'J 7-14 
#*Sfc©. *H^»JI#*-X««m*aj»OT* 

-^rtottwtcaBBWi^ifraaaftJ&saia 5 ©*k 
jh-c ^ & <t &itc> is p ^ yoej«,»3&j*a om < t7u- 

[0026 ] «#3H2©»ipjtt. F*)B£tf U V yfth£- 

.to. na©4«u7 ^<bt'-uf : ><h©gai4*5^-c 

Wcto. ^u+^^;utt^W-c*>-5,©-c. iSS£©ri 

b Utah y u+ is ^;H44c«tifc Ao n D ffl* - * 

StoT. 7kjt*tf©^6©SlS^J:«3P*^ 
mwm&fj: < ri8M^m©rS**Ki±-c £ . HH • H 30 

^-^rt©^ic.sjJ^-^x.-rt)cif4D a a ©^tia 5 
©£PA±-c£££itcc. 7 ^•©'QL^^rSUlK r * 
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[0027] m^js 3 omwte. m&m 1 $ fc« 2 ©1? 

iIIXBr^JJ«i7^ h >))lffim<D<& 
Mf5i7^ h-?-©#14KJ:9> gWctt*Jft«lSft 

*-^©*fn*w±L/fcA a a nffld->-x*ffi«r*-5 0 m 

WifU>-SS!b; -*ft*^f*©#tt«:j:«). ifB 
[0 0 2 8] M38I4©ftlHtt. UUJ8S1. 2gfcti3 

©^©?A^tcfln^-r. ?fnxw^ffi©^^a«:ii^ 
HBttftaffl * - * z&m-z # 5 . ■ 

[0®©fflfmaittW] 

[0 1 ] *HHJ©-«5SCT*7K-rAo a a ffl*-^©-gp 

[02] *» W©~*tt Aflffl * - * ©-SP 

[03] **w©ffic!«ifc«4svrftaffl*-^©— 

1 l*3B 2 J*B 

3 4 tSS&S&ltB 

■5 &SB 
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(o). ) / 
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F A (#3*) 3HU1 M02 BA15 CB03 CB04 CB06 
CB14 CC02 0A26 DB02 DB27 
4F100 AK03C AK12C AK19A AK19B 
AK25B AK25C AK68B AL05B 
AL09B AL09C AR00D AR00E 
BA02 BA03 BA04 BA05 BA07 
BA1QA BA10C BA10E BM3 
DA11 DG01D EH20 EJ91E 
GB23 JB01 JD02 JK06 JK13 
JK17 JL06 



